560th MEETING, OXFORD 139 reactivity. As anti-mitochondria1 antibodies can bind complement we used a complement-fixation test. Results from preliminary tests were difficult to interpret. The Paracoccus membranes had strong anti-complementary activity, which had to be diluted out. Also the sera available from patients with primary biliary cirrhosis were themselves anti-complementary up to quite high dilutions. Nevertheless, the sera tested did appear to demonstrate complement-fixing reactivity against both mitochondria1 membranes and Paracoccus membranes when compared with the corresponding normal serum controls. Further tests will be necessary to confirm the specificity of the reaction between Puracoccus denitrificans and sera from subjects with primary biliary cirrhosis. Corresponding tests are also clearly desirable with membranes from other aerobes and from anaerobes such as Streptococcus faecalis. These studies should also be extended to sera of mice immunized with syngeneic mitochondria (Davey et al., 1975) and to mice immunized with bacterial membrane preparations.
Taurine Conjugation of Arylacetic Acids in the Ferret
JEFFREY R. IDLE, PETER MILLBURN and R. TECWYN James et al. (1972~) showed that phenylacetic acid formed phenacetyltaurine in 24 species of animals, including man. In most of these species, however, the taurine conjugate was a minor metabolite, except in the ferret and pigeon, in which it was a major metabolite in the urine. Taurine conjugation in the ferret has now been examined in more detail.
The compounds used in this work were 14C-curboxy-labelled phenylacetic acid, 4-chloro-and 4-nitro-phenylacetic acid, diphenylacetic acid, 1-and 2-naphthylacetic acid, benzoic acid and 4-nitrobenzoic acid. The taurine conjugates of all these compounds were synthesized by the Schotten-Baumann method and characterized. The glycine conjugates were either synthesized or purchased. The RF values of these reference compounds were determined in at least three solvents by paper and thin-layer chromatography. Ester glucuronides were identified by the naphtharesorcinol reaction and confirmed by hydrolysis with /?-glucuronidase and with ~M -N~O H .
The "C-labelled acids as sodium salts dissolved in water were injected intraperitoneally into ferrets and the urines were collected daily. The urines were chromatographed and the metabolites identified by R,. values, the identifications being confirmed where found.
necessary by isotope dilution and mass spectrometry. 2-Naphthylacetic acid was found to be toxic to ferrets at 100mg/kg and only 21 % of the dose of 14C was recovered in the urine in 24h (see Table 1 ). At this dose, the animals died or were destroyed 24h after dosing. 1-Naphthylacetic acid was not toxic at this dose. The results are summarized in Table 1 . Taurine conjugation of benzoic acid and 4-nitrobenzoic acid did not occur, and these two compounds were excreted conjugated with glycine and glucuronic acid. However, all the arylacetic acids except one showed a substantial conjugation with taurine and, in fact, a taurine conjugate was the major metabolite with four of these acids, namely 4-nitrophenylacetic acid, 1-and 2-naphthylacetic acid and indolylacetic acid. Taurine conjugation, however, did not occur at all with diphenylaceticacid, whichalsodid not conjugate with any other amino acid and was excreted mainly as a glucuronide, as it is in man, dog and rabbit (Miriam et al., 1927) . Table 1 would suggest that a substantial taurine conjugation is characteristic of the ferret for themetabolism of arylacetic acids but not of benzoic acids. But, as pointed out by Williams (1974) andreiterated by Etteeral. (1974) and Capel et al. (1974) , bothspecies andcompoundmust be defined for any metabolic reaction of a xenobiotic, and this view is supported by the finding that diphenylacetic acid does not fall in line with the other arylacetic acids listed in Table 1 . One possible explanation for this difference may lie in the substrate specificity of the enzyme system catalysing taurine conjugation. Thus only the arylacetic acids that have the structure ArCH2C02H are conjugated with taurine in the ferret, whereas the closely related benzoic acids (ArC02H) and diphenylacetic acid (Ar2CHC02H) are not. The rat, in contrast with the ferret, forms little or no taurine conjugate with phenylacetic acid (James et al., 1972a) , 4-nitro-and 4-chloro-phenylacetic acid (James et al., 19726) , 1-naphthylacetic acid (Dixon et al., 1974) or indol-3-ylacetic acid (Bridges et al., 1974). In the domestic hen phenylacetic acid is excreted conjugated mainly with ornithine (Totani, 1910) , but in the pigeon it is excreted conjugated with taurine and glycine (James et al., 1972) . This difference between the hen and pigeon has now been further investigated with several arylacetic acids.
The compounds used were 14C-carboxy-labelled phenylacetic acid, 4-chloro-and 4-nitrophenylacetic acid, 1 -napthylacetic acid and diphenylacetic acid. They were administered as sodium salts in water by intraperitoneal injection into pigeons and hens. Each bird was kept separately in a cage mounted on a tray with a polythene lining on which a thin layer of sand (acid-purified sand, 30-90 mesh, 80g; Fisons Scientific Apparatus, Loughborough, Leics., U.K.) had been spread for the collection of excreta. The latter were absorbed into the sand, which could be scraped off the polythene lining completely. The sand containing theexcreta was suspended in water (100-150ml) and the suspension homogenized and then centrifuged. The sand residue contained only about 1 % of the 14C present in the original homogenate. The supernatant was subjected to paper and thin-layer chromatography and the chromatograms were scanned for I4C.
The peaks containing 14C were identified by comparing RF values with those of authentic reference compounds and by appropriate colour reactions (see Idle et al., 1976) .
The results of these experiments are summarized in Table 1 which shows that the pattern of conjugation of arylacetic acids in the pigeon is quite different from that in the hen. For the first five compounds in Table 1 taurine conjugation is a major metabolic process in the pigeon, being as high as 70% of the 14C excreted in the case of l-napthylacetic acid. Glycine conjugation is also a significant mechanism in the pigeon, except for indolylacetic acid and diphenylacetic acid, which is discussed below. Ornithine conjugation does not occur in the pigeon with any of the six acids listed in Table l. In the hen taurine conjugation does occur, but to a lesser extent than in the pigeon. For 1-naphthylacetic acid, the taurine conjugate, which amounts to 23 % of the 14C excreted, is actually the major conjugate in the hen, but the hen excretes this acid mainly unchanged (64 % of the 14C excreted), whereas the pigeon excretes it almost entirelyconjugated. In contrast with the pigeon, glycine conjugation of the first four compounds is virtually absent from the hen, but ornithine conjugation, which does not occur in the pigeon, is a major process in the hen for phenyl-, khlorophenyl-and 4-nitrophenylacetic acid.
